Species-specific anti-apoptotic activity of cellular prion protein in a mouse PrP-deficient neuronal cell line transfected with mouse, hamster, and bovine Prnp.
The neuroprotective function of prion protein (PrP) was revealed first by the fact that reintroduction of the mouse prion protein gene (Prnp) into a mouse Prnp(-/-) neuronal cell line, HpL3-4, could prevent apoptosis induced by serum deprivation. In the present study, the anti-apoptotic activities of mouse, hamster, and bovine PrP were compared by expressing mouse PrP (MoPrP), hamster PrP (HaPrP), and bovine PrP (BoPrP) in HpL3-4 cells, respectively. Morphological analysis and DNA fragmentation assays demonstrated that HpL3-4 cells expressing HaPrP, BoPrP, and empty vector (EM) showed the typical features of apoptosis with DNA laddering and apoptotic bodies after serum deprivation, whereas HpL3-4 cells expressing MoPrP showed decreased levels of apoptosis in comparison. The levels of histone-associated DNA fragments (mono- and oligonucleosomes) in the cytosol fractions of the cells correlated with the levels of DNA laddering. These results indicate a species-specific anti-apoptotic function of PrP exists, suggesting that the interaction of the mouse PrP with mouse host factors is required for its anti-apoptotic activity.